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(57) Abstract 

An arylstyrene polymer comprising repeating units represented by general formula (I) [wherein R» to R* represent . substi- 
tuenis containing a hydrogen atom, a halogen atom or at least one member selected from a carbon atom, an oxygen atom a 
nitrogen atom, a sulfur atom, a phosphorus atom, a selenium atom, a silicon atom and a tin atom, and at least one of R to 
RS represents an aryl group having a hydrogen atom, an aryl group having a halogen atom or an aryl group having a suosti- 
tuent containing at least one member selected from a carbon atom, an oxygen atom, a nitrogen atom, a sulfur atom, a phos- 
phorus atom, a selenium atom, a silicon atom and a tin atom], said polymer having a degree of polymerization of 5 or more 
and a stereoregularity which is mainly a syndiotactic structure. The arylstyrene copolymer has high syndiotacticity and exhi- 
bits excellent heat resistance, chemical resistance and electrical properties. Further, the styrene copolymer has high syndiot- 
acticity, exhibits a broad range of temperatures wherein thermoforming is feasible, and is excellent in heat resistance. There- 
fore, the present invention can be effectively utilized as a means for providing a heat-resistant resin, raw materials for films, 
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5 7 

& i/ > 9 * 9 9 ? 9 m&&1?+ Z Z k & , KIT O 15 m 
<r «fc *) «| @ L o 

(1) "C-NMRIJfel 

0"C-NMR (10 0MHz. *i:l,2,4-FHn 

D^>^>/i'<>i?> = 8/2 ( * * Jt ) ) ornate 

$5l(a) Cfe^T, 8*0»^tr-^ C 138. 6,141.0, 
144. Oppm) \ti/>V*'99*<99tf*) ( 4 - t" - Jl t* 7 
x - ;U ) 4g^i^$U |5il(b)(D2$0li 

fcf - ? ( 40. 8, 44. 6ppm) li * tl <X / -f" > , ^^U> 
^ ^ £ ^ o 

* fc . $ 1 0 0(a) <D&\,*U-9 (145. lppm) (2 S> > 

'J *f-l/>©4fift**5*b. Hi 0 
H(b)©2#cD&^tr-? ( 41. 0, 44. 3ppm) 12 % ft ** ft / 

ss 5 n ~ h 1 o mfr #m%?z>z.k\z&K). if i 

l^-^BSL, V- 9&m*ttf$l<tb, zftiO^ 
mii ! s > *J * 9 9 T v 9 m&<D <D-C $> Z Z kfr 
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5 8 

(2) 'H-NMRCl^ifel 

m^m i & * vmmm2,z, 4, s-enztitz 'h-nmr 
(4 o omhz) aa^&m*. * n n * i ib-»i 5 
la c ^ -r o 

•e $ * o 

(3) # ^ S # 15 

(4) *yv-£lSi£Jfc 

( r^s^j i, Km mm p. 6-8, 0 
ttii^yv-©jtt. »&*!,*:#*£«:©»£**>£: 

IC . ^yv-SC5ttifc ( r i = * + U > , r , = 4 - t: - 
;Pt"7x^-;U) ) ^ $ i6 t : 6 ^ * © ft r , • r 2 (i l 

w © c tttis»«i2~7'e»&ftfc#*£{*a<5 > * 
©5£#JI4&Kfit*>7'*;i>©g3l££8FbT^So 
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5 9 

&L ± . (1) , (2) , (3) , (4) © m £ * & £ ft K Br L T . #1 
8 

(1) m - 7 xiAXf 1/ >OfiI 
S/ A 1.70 g( 0.07mol) © x f- )V x - f ( 1 00m£ ) 

» « c l, 2-^^n^i^>i^«-?iSfTt, sn^-r 

^jg*lIt-5*t#Sl, tt^TJftffc'* >-tf >7. 37 
atf (0. 07 mol)0 Jl'i-fiK 70^ ) & * 3 0 % 

»0o < O WTtfc» »T»7«, 1 HH 3 % T 
CRtlfc. RJC****«K?&^U. g & T , m - ZT 
a * X? U > 6. 51 ( 0. 05 mol) R & {£ — y *r Jl - 
(l,8-?7xiA*X7^^n/<>) t| <* 0. 32 g 
(0.6 mmoOcD i> x f- ;U x - r Jl ( 100 aitf ) SSCSiTl 
tz 0 4^BS«E^ii-/Co SlfrS^^ 5 0 0 

tnt Q> friz & g ^ & k tz z * *> iz p h m m & l tz 0 

ft «k & «k & & @ * ^ -> u # 

7ix;l/X^l/> 7. 32 g ( JR^8 0 96 ) & W tz <, 



WO 91/04282 



PCT/JP90/01214 



6 0 

'H-NMR (Si:l)nn,tJl,A, 9 0 MHz ) M 

6 5.26( 2 H, d d , H C = C -[ trans ]) , 

6 5.80( 2 H, dd. HC = C-[cis]), 

6 6.78( 1 H, dd, C = CH-[ aft]), 

6 7. 00 ~ 7. 90 ( 9 H , ^ > -if > 3g ) 

(2) fti/>ytMf ??*i*ft«p-7x-A 

T )l y %m&T , &«L*:E£Sg#C> £ & 7\ 
h^x> 2ji«, hH'^f ATAU'JA^ x 1 0 " 4 
mol( 2. 0 mol/ 4 - h * ^ > & ) . SO ! ii^^(B) 
tltHifi! KDtf Stifc^f ^7;K ;*t>4 x 
1 0" 4 mol ( 2. 6 mo 1/4 - h ;l> x > » « [7;M ->!; A 
) £ Jn £ , 7 0 °C i: T , 

^o^^yxiAf^nh'J^ + i/F (Cp* T 
( OMe) 8 ) 2X1 0" 8 mol( 0. 0 1 lol/i - h ;Vx > 
*» <J: 1 mol/ 4 - h*x>»*ci8Snfcp - 
7x-;ux^U>tm-7x~;ux^l/y ( ± E (1) T # 
£ ft © ) t © il £ & & Cp-7x-;i/^^u>/m 
-7txAXf l/>=9 5/5 (*y^-tti&*Jt). 
^ ; 8. 7 5X1 0~ 3 mol) ^: fin ^. . 4 B# IS £ 
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6 1 

n > jtu ffifeK. at a t & . 

^T3Ife^lfc, :n^IETtKi^tt> 0.9 0 

zcD^S^ftcDfl^ft^. y ;b - $ x - 5/ 3 y >? □ 
v h ^ 5 7 >f - (GPC) l=*»)«*U/S:fcZ*, I§ 
¥ # ^ ft (Mw) li , # 'J * 1/ :/ (PS) & IT T 
l.OOO.OOOT*^ 0. &¥^#^ft (Mn) li , PSftl 
"C 230, 000T & ~> tz o 

ALC/GPC 150C 

• * 7 A : TSK HM + GMH 6x2 

• SSE ft : 1. OjbJ? /min 

• II : 1 3 5 'C 

• mm : TCB 

• Sft A ft : 400 # £ 

SC) C Jffl £ * # : 2 0 *C/oiiD.i:t 3 0-36 0 'C £ 
T # & (7T-xhh-.-f--f>r) ) *fi«ofct:^ 
C©*fi<£<*©#5;*&#j6 (Tg) li 1 6 O'CTfcO 
£ /c gfc £ (Tm ).li 3 3 5 8 C T £> 0 > &fiftS!l£<J:<3# 
«> rt: # 8? M & (Td) ( : : "C T d li , TG ( & fi ft g 
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6 2 

Yfc) fifcCfcHT. # Mm (d(TG)/dt = 0)© jSt K § & 

(U 1 6tT*of:, 

CO^f^ftC'C-NMRX^? h/l/ (100 
MHz, £ It : 1, 2, 4 - b U >DD^>if 
> = 8 / 2 . fi'* > -tf > © 130. 6ppm £ , 1 3 0 °C ) 

*n 6 h (w ^ -r o 
/ i *e tb o o 

m ffi M 8 (2). (I *> V> T ^ p-7x^/l/XfU>/m-7 

/m-7x-;^fl/>=95/5©ft^!)i:, p - ? 
ii;^f ^/m-7i-;Uf ^ = 9 2 / 8 © 

© * ffl ^ c t a ^ « n m m 8 (2) 1 m m iz u t n ti ^ > 

3 ©&fi£#©iRgl4> 0.83 gt*ofc„ Sfc, |gffi 
i8(2)ti^8i:lT, ^H^SI^afifl^ (DSC) £ *t 

ft o fc t : 5 , ::©&££#©# ^xfeg* (Tg) 14 
1 5 0 °C . H & (Tm ) {4 3 1 8 8 C V tb 0 > 1 1 i I ^ 
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6 3 

i{)$fefc^»ai ( T d ) {14 1 9 °C T o ti o 
^(D#S##<Z>#^g£> CPCCitllltl/fci: 

6. tif^^^l (Mw) (* , #iJXf U> (PS) 

g|g:T 680, 000 T? & 0 . (Mn) (2 > PS 

&g "C 1 10, 000 t^fc, 

r©#fi£tt©&j£tt£f£fl&0«8 tH*i:l/T**fc 

b Z ?> , p - 7xi^Xf l/>»/m-7xi^Xf 1/ 

IIM l o 

( * i/ y *J it 9 t + * ?«i*ttS P - 7 *iAXf 
l/>/m-7xi;^fl/>/Xfl/ > = S*l^#o 

Sat) 

H Jft tfd 8 (2) IC ^ T . p-7tiAXf 
*^;l>*^U>ig<&&$©tt*>0K, p-7x-;l/Xf- 
l/>/m-7x — ;^ f l' > X f 1/ > = 9 3 / 3 / 4 © 
M£ £ & (lB0l/f-h^x>jgtt) £B^fc;fcJKfl» 
it, iIi8(2)tH«i:l/Tff/i^, p - 7 x - ;i/ x f- 
v y / m - 7 x-;uf u >/;f b >H7c*fi£tt£ 

C © * S £ # © IX S It. 0.82 gt * o /: o 
£ /c, #1 ffi #J 8 (2) t E «S K L T . ^iilill^ 
(DSC) ^ff/^fct:^ C©*fi£#©#5*& 
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6 4 

& ( T g ) 12 1 4 9 °C > .6 (Ti ) li 3 2 6 °C T & 
f?> &fifi8Uy£J:*)#a6tf:#ji?ilg (Td) 11 4 0 9 °C 

::©#fi£{*©#^g£, GPCir^if t/:t: 
5, E g ¥ # ^ S (Mw) t* . #Uf i/V (PS) 
1, 030, O00T & *) . (Mn) tt % P 

250, 000T o *: „ ~©*fi£tt© 13 C- 
NMRX^? h ;u £ & l 7lC$t. 

:nj;f), Z©*fi£#©ffifi£Jt£Jllfe0!l8(2)£|!31§ 

0 wnt>©$J^i^**^2a(C^-ro 
Hffil» 1 1 

ji> > 2 me is & vmm&fr (B) t itiii 1 aitib 

n/:/f ^T^iMD-^x 1 0 " 4 mol (2. 6 mo 1/4 
-h;Ux>&JH (T;U5-*AR*&fc*n ) £ Jo *. „ 
7 0 tCt, w ©-fifcjgtt (A) HT1, 

2,3,4.5 - Ai/?D'(>^ic;l,f ^ 

;nh'jn + ->F (Cp' Ti( 0Me) 3 ) 4xi 
moH 0. 0 1 Biol/i - h Axvjgffi) J: CF 1 nol / I - 
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6 5 

«8(l)*e»6*ifcfc©> Cm-7 
x-;^f i/>=2/8 (^yv-ttix^ifc), 

t ; 8. 75 xl 0"' mol) £ ftl * . 4 B$ [ffl & IS 

)lX*3®m&Ltz 0 :tl^iETTKi$tt, 0.56g 
©m - 7 x-;l/X^U >*l^f*^#/:o 

6. * ¥ ^ # ^ £ (Mw) . # »; x f- u > (PS) 
& 2? t? 320, 000 j^^^^^i (Mn) tt . P S ft 

m T 49, O00T fc-jfc, 

(DSC) £ fT # o /w i C 6 , :©*I^($®* - ni 
& ,£ ( T g ) (* 9 6 C C T *) . * IK .£ ( T m ) It 2 0 
6 °C T 0 . &mSiM£«J:9#a&*:##fi£ (Td) tt 
4 1 4 *C t -5 , 

d©#irm£f*© ,3 C-NMRX'<?h^£!fri 8 

a i: * t o 

:ni5> c©#fi£tt©&i£ifc£*©/it::3. m 
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6 6 

mmm i 2 

2/8©ttfc0lC* m-7xi^xfU>/Xf U > = 
l/9©fc©*JBV*fcCfcJH*Hi. #1 i&fc 0d 1 1 t H $1 K 
L T *t £ ^ . m-:7x^/l,X^U>/*^b 

3 © * ft £ ft © 1R g (i , 0.84 gT&ofco 
* > H J£ fll 1 1 tdlrat, iitSiill 
(DSC) ^tfttofet:^, :0SI^*c^7Xg 

& ( T g ) Ii9 9 °C > ft jSt (Tin ) It 2 2 6 t tfe () % 
&Sfiffi!l£J:t>*«>fc#ll?i&K (Td) l± 4 1 5 °C T* 

h . fi * ¥ ^ # ^ * (Mw) ti , »J * ^ U > (PS) 
41 0,000 "C* *K * (Mn) I*. PS 

& g "C 70, 000T h ~> tz 0 

® t= ^ -r o 

:ni!3, £©#**tt©ffl«Jfc£SI;ttflli l t m & 

> SB = ft 3 / 9 7 T* £ o e :tl^©IIII^$2I 
(w ^ o 
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6 7 

mmm i s 

(1) 4 - h* - A, - 4 ' -yfJHf7x-^©Sl 
^gtt#^IIT^ « # 3 it *< £ , ittiivn 
^ ^ A 1.70 g( 0.07mol) © ;l/X - f ;K 100 «l) 

* « K . 1, 2-i?^n*x^>l^^}jgTt,JlIig-r 

*Ht«i"C#iSb, *^Tp-*fthA*^ 8.61 
m4 ( 0. 07 mol )0i?if ;K 70r^ ) & $ £ 3 0 

#)MJTi$>o<9»Tbfco»T*7lfe, 1 B$ IB it Sis T 
i:»f Lfc, Sl6*«*aatc»«ib. £ iS T . p - 7* 
1/ > 6. 54 al ( 0. 05 mol) 4o <k ft it — * ^ ;U 

- (1, 3 - xiA*^7 ; ^n/O) 0.32 
g (0.6 mmoDO^xf ;bx-f ;K 100 id) $ K ffi T 
U:, 4HPlH«atS*^o £tS&i££500 
rol © * 7jc \Z &. g s H»ttCtt*i5i:pHit*iyi:o 

- A, - 4 ' - / f- Jl> t* 7 x - Jl 7.28 g ( JR^7 5%) 

* # • 

'H-NMR (8K:I?DD*Ai, 9 0 MHz)fiH £ 

<5 2.33(3 H, s , - C H s ). 

6 5.21(2 H, d d , HC = C-[ trans ]), 
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6 8 

<5 5.72( 2 H, dd, HC = C- [ cis]), 

6 6.71(1 H, dd, C = CH-[ a<£]), 

6 7. 00 - 7. 80 ( 8 H . *C > * > M ) 

(2) #5/ 4- If - 

i-;l/Xf-u>S^^^©ftt>Olc. 4 - tf - ;l/ - 4 ' 
- y ^ ;i/ t" 7 * - ;u ( ± IE (l) T # £ ft *> © ) / * ^ u 

> = 1 / 1 9©S£&&£ffl^*:^t£i*ni. #1 Sfc 0>J 8 

(2)tHSi: 4 - e - ;b - 4 ' - y ;u t" ? 

C©#S£-#©iRg{*. 0.58 gt * o /; , 
::©#a£#©#^S£> GPCCiOailfct: 
£ > fifi¥^^^fi (Mw) \t . # »J X ^ U > (PS) 
& H T 360, 000 "Cfc 0 . &¥^#^» (Mn) li, PS 
&^-e 1 10, 000 "C & o fc 0 

T^H^^EffeMfi!!^ (DSC) £ fr o fc t Z h . :® 
*fi£{*©#7X&f£.& (Tg) IU 0 5°CT'£0. * 
» & (Tm ) Ii2 2 1 1C T? fc *> , *&E*M3£J:t>#a& 
/c # fi? & g (Td) t* 4 1 O'Ctfeo/c, 
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6 9 

4 - f - ji - 4 • - / f- ;u f 7 x 

= 9 "C o o Z ft £ © M 
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7 0 
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7 1 

& % ^tem&&ttnmmftm t ttt deists d t 
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7 2 

m ^ $m m 

a) - & a; 

— ^ — ch- ch 2 — 




- CI) 



^ii^, mmm*, mmm*. mnw.*, u 

±£^frg&g£7FL. R , ~R 5 ©9-&^/<£< 1 1> 1 o 
# 7jc ft K £ W f £ T »j ^ny 

t y - ;u s £ *r t* is at ^ , n ^ , m^i^^, mn 

<D\,^?ftfr l SJBJ±£^tril&g£Wr5T >J - ;u $ £ 
(2) tti$^nt> (A) SliifK^^J:CF(B) f 
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7 3 



CH= CH 2 




C 5t * > R'-RMi, * * ft * . '> n V > ft ^ . * tt 
lit fit ft ^ . StUf. ft ft ft i 1 , « * IS ^ . 'J > ft ^ . 

7'J-;HlfcliSliT. & 31 ft ^ . ft f£ ft ^ . 3t 
ft ^ , 'j > ft ^ , -fe U > ft ^ , ^--ftl^ioJ:^®]!? 

"t o } 

*T 3 If * ^ l IB $ © 7 »J >^g-£f*<DS2i£;fr 

& o 

(3) - as a; 



^CH- CH 2 -* 




- en] 
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7 4 



c 5* * , r 6 it tk m m i , ^ n v y m i . ttatmmm 
i-, mm mi-, mmmi, u > k , * u > 

tr il & £ £ 3* b . ml*0~~5©g&£^-f o fib, m # 
H & © t # li . «■ R 9 liI-"CfeItia®t*otl> 

*e^t>$ns«it^& (ID 

— ^CH- CH 2 -i 



C st + . R ' /Noyvi?, * fc i* m m m 

i-, mm mi-, mm mi-, mm mi, v >m*, * u > 
mi, >r 4 SiV&mi-Q^imfr \ nvk±.zi£ 

t!W&m&7fib, n <B © R 7 © -5 . ^«<Uloi< 

y - ji & * ti it $t m m * , mm mi, mm mi, mmm 
i-, >)>mi-, *vymi-, * j mm us zumm*® 
^ r n * i a&±£-£trg&S£*rirsT y - jim^^ 

■e ^ *> <* n * * jtnttfc cm ((it. ®&m&&it cm) 




cm 
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7 5 

m &®T&m&. cm * o. \^ji%&i±. 20 *a>%£it 

(4) nt & # & civ) t l t % mtiz2nm(omm;%-tiL 
cfd fcs-w-r 5 it &m 3 ia«©*s^«:o 

(5) H^S3IBe©«i&*teCI)*J < J:Cl t «li&mfi: 

cm ((it, ifrE^itmtt cm) tn3-©&££i&<) 

*tb, t^li<5Hlt, ^o. 81 & JJL & C IV D * 2 0 
*©ftft&IiJt5l-#£tLT'>>^**?^y ? HSU & 

(6) ® it # ft CI) Ht, 2SS©iiif t 
CIV) ^tttSI*J|5EiO*f^»c 

(7) &J£j££tUT. (A) I§iIU»^J;U ! (B) W 

-IKS: 



CH= CH 2 




C V ) 



c & * . r 8 ti * n * . * li m m m 

mmm*. esun^. v >m*, * u > 

if g & £ £ ?F L > m(S0~5©gjSt£^-fo 111, m ft 
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7 6 

-ass; 



CH= CH 2 




C 3; * , R 7 {* * fjt IK ^ . ^oy>K^ % t fcli^iH 

^ , mmm*. mnm*, v >m*, * \> > 

tf g & £ £ 3* L . n 4® © R 7 © 5 £ . 5J> # < £ & 1 o # 

y-/u**fct*i****, & n ^ , in?, ft * sc 
^ -r n *> i a^±^^trgtsis*#-rsT u - ^i^f 
tifcsn57'j-A^f i/>it;7 - emu, we 
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'15 



% 3 



120- 



ioo- 



^ 80 

ft 

m 

60 




40 



(FT-1R) 



mmm \ i 



• 120 



100 



■ 80 



■ 60 



-40 



900 600 



1 — i — i — i — i — | — i — i — i — i" 

700 eoo (cm -t } 



(cm) 



WO 91/04282 



PCT/JP90/01214 



& 4 m 
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5 4 5 

95 m (o) 
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
150 145 140 135 



( ppm) 



5 m (*>) 



J I i I i I i » I I i i i I I I I I I I | M I I I I I I 1 I I i I I I I I I I | I I I I I I I I I I I I I I 1 I l I I ^ 

50 45 40 35 



(ppm) 



6 0(0) 



J 



1 1 1 1 1 ■ 1 1 1 1 1 
J50 



i i i i i i i i r i i i i i f i i i i i i » i i i i i i 



nun i i i i | 

/35 



145 



140 



(ppm) 



*6 0(5) 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 » i » 1 1 1 1 1 1 1 1 1 1 
50 45 40 35 

(ppm J 
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%7 El (o ) 




1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ) 1 1 1 1 1 1 1 1 1 

140 135 
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(ppm) 



7 m(b) 




I i 1 1 1 1 1 1 1 1 i 1 1 1 > 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 i | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i i 1 1 

50 45 40 35 



(ppm) 




1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 » » 1 » i » \ 
150 *45 WO 135 

(ppm) 

8 m (t) 
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